the importance of this issue, we set out to disentangle their individual contributions in a 48 herbivorous fish, grass carp. We found that intestinal compartments are a stronger determinant 49 than diet in shaping the intestinal microbiota. Whereas the impact of diet is strongly 50 pronounced in proximal gut compartments, it appears that limited ability of some microbial 51 taxa to thrive in the anoxic environment in distal segments strongly reduces the impact of diet 52 distally. Gastrointestinal tract of animals harbors an extremely diverse and complex microbial 55 ecosystem (1-3). In the course of coevolution of gut microbiota and hosts, gut microbial 56 community has become an integral component of the host (4, 5). Apart from contributing to 57 the harvest of dietary nutrients that would otherwise be inaccessible to the host (6, 7) and to 58 the education of the host's immune system (8, 9), they also have profound impacts on host's 59 development and behavior (10, 11). Intestinal microbiota of fish are believed to be less complex and less numerous than those of 72 terrestrial vertebrates (9). Due to the tremendous importance of herbivorous grass carp As diet is believed to be the most important force shaping the gut bacterial community in 90 fish as well as other animals (33-36), we hypothesized that diet should outweigh the intestinal 91 segments in shaping the composition of microbial populations in grass carp. To achieve this,
92
we used two very different diets: formula feed (high-protein, low-fiber) and Sudan grass 93 (high-fiber, low-protein), and sampled microbial populations of midguts and hindguts of both 94 diet groups after the feeding experiment. Following this, we compared the microbial profiles 95 of midgut and hindgut of both diet groups, and statistically tested the relative impacts of 96 6 dietary intake and different gut segments on shaping the gut microbiota in the midgut and 97 hindgut of grass carp. Therefore, the objectives of this work were two-fold: to infer 98 differences in the microbial taxonomic composition among different intestinal compartments 99 in grass carp, and to contribute to the understanding of relative contributions of diet and gut 100 physiology on the microbial population structure in animals in general.
101

RESULTS
102
Bacterial community diversity 103 Community richness and diversity varied among gut segments and different diets (Table 1) .
104
All four richness and diversity indices were significantly higher in the midgut of both diet Aeromonadales (mostly Aeromonadaceae) were the most enriched taxa in the hindgut,
144
whereas Desulfobacteria, Planctomycetes, and Pirelluales (mostly Pirelluaceae) were the most 145 significantly enriched taxa in the midgut ( Figure 2a ). In the SG group, Bacteroidetes (mostly
146
Bacteroidia and Bacteroides) and Aeromonadaceae were also the most enriched taxa in the 147 hindgut, followed by Fusobacteriaceae, but Proteobacteria, Bacilli and Streptococcaceae
148
(mostly Streptococcus) were the most significantly enriched taxa in the midgut (Figure 2b ).
149
Relationships between bacterial communities of different gut segments and diets
150
A heatmap analysis at the family level showed that samples from the M group formed a single 
154
PerMANOVA with "adonis" algorithm indicated that grass carp gut segment contributed 19.8% (p<0.001) of the variation of gut bacterial communities, whereas diet contributed only 156 8.0% (p<0.001) ( Table 2) . Similarly, VPA analysis indicated that gut segments explain 28%
157
(p<0.001) of the variation, and diet 14% (p<0.001).
158
PCoA results indicated that midgut and hindgut had significantly different bacterial aerobic Actinobacteria in the midgut of P. ephippiata (41) , and Proteobacteria in grass carp.
209
Therefore, oxygen levels are the most likely explanation for the observed significant As diet is believed to be the most important force shaping the gut bacterial community
216
(34-36), we also studied the impacts of two very different diets: Sudan grass and formula feed.
217
When each diet was considered independently, bacterial community richness of the FF group 218 was significantly higher than that of the SG group. Bacteroidetes (non-significantly) and
219
Bacteroides were more abundant in the SG group. values represent the proportion of the community variation explained by each variable.
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